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DETAILED ACTION 
Preliminary Amendment 

1 . The preliminary amendment filed 03/13/2001 has been received an placed or record in 
the file. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: "BINAURAL SIGNAL PROCESSING USING 
MULIPTLE ACOUSTIC SENSORS AND DIGITAL FILTERING". 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-11, 13-17, 26-28, 31-34, and 41, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kellerman et al. (5,602,962) in view of Elko et al. (4,802,227). 

Consider claim 1, Kellerman discloses providing a first signal from a first acoustic sensor 
and a second signal from a second acoustic sensor spaced apart from the first acoustic sensor 
(abstract lines 1-4, col. 5 lines 52-55, and col. 3 lines 1-17). Kellerman discloses the first signal 
and the second signal each corresponding to two or more acoustic sources, said acoustic sources 
including a plurality of interfering sources and a desired source (see col. 3 lines 1-17). 
Kellerman discloses area orienting the interfering, sources from the first and second signals to 
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provide a corresponding number of interfering source signals each corresponding to a different 
one of the interfering sources and each including a plurality of frequency components the 
components each corresponding to a different frequency (see col. 3 lines 45-54, col. 3 lines 39- 
45, col. 1 lines 20-37, col. 4 lines 60-67, col. 5 lines 1-30, and col. 4 lines 10-35, where 
Kellerman discusses the noise associated with each microphone and location are processed). 
Kellerman discloses suppressing one or more different frequency components of each of the 
interfering source signals to reduce noise (see col. 3 lines 45-67, col. 4 lines 55-67, and col. 5 
lines 1-30). 

Kellerman disclose area orienting the interfering sources (col. 3 lines 42-44, col. 1 lines 
28-33, and col. 3 lines 35-67), said area orienting logically being localizing, however, Kellerman 
does not specifically disclose localizing. Elko teaches localizing (see col. 4 lines 18-41, col. 3 
lines 40-65, col 5 lines 60-67, col. 6 lines 1-7, and col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and localize, as taught by Elko, thus allowing 
improved directional sound capability where noise and sources change over relatively short time 
periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 10-67). 

Consider claim 9, Kellerman discloses a system (see col. 3 lines 1-5). Kellerman 
discloses a pair of spaced apart acoustic sensors each arranged to detect two or more differently 
located acoustic sources and correspondingly generate a pair of input signals, said acoustic 
sources including a desired source and a plurality of interfering sources (see col. 1 lines 15-37, 
and col. 3 lines 1-17). Kellerman discloses a delay operator responsive to said input signals to 
generate a number of delayed signals therefrom (see col. 3 lines 17-25). Kellerman discloses a 
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an area orienting operator responsive to said delayed signals to area oriented said interfering 
sources relative to location of said sensors and provide a plurality of interfering source signals 
each representative of a corresponding one of said interfering sources (see col. 3 lines 45-54, col. 
3 lines 39-45, col. 1 lines 20-37, col. 4 lines 60-67, col. 5 lines 1-30, and col. 4 lines 10-35 where 
Kellerman discusses the noise associated with each microphone and location are processed). 
Kellerman discloses interfering source signals each being represented in terms of a plurality of 
frequency components, said components each corresponding to a different frequency (see col. 3 
lines 45-54, col. 3 lines 39-45, col. 1 lines 20-37, col. 4 lines 60-67, and col. 5 lines 1-30). 
Kellerman discloses an extraction operator responsive to said interfering source signals to 
suppress at least one of said frequency components of each of said interfering source signals and 
extract a desired signal corresponding to said desired source, said at least one of said frequency 
components being different for each of said interfering source signals (see col. 3 lines 35-67, col. 
1 lines 15-37, col. 4 lines 63-67, col. 5 lines 1-24, and col. 4 lines 10-35). Kellerman discloses 
an output device responsive to said desired signal to provide an output corresponding to said 
desired source (see col. 5 lines 3-50). 

Kellerman disclose area orienting operator responsive to the signals (col. 3 lines 42-44, 
col. 1 lines 28-33, and col. 3 lines 35-67), said area orienting operator logically being localizing, 
however, Kellerman does not specifically disclose a localizing operator. Elko teaches a 
localizing operator (see col. 4 lines 18-41, col. 3 lines 40-65, col. 5 lines 60-67, col. 6 lines 1-7, 
and col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and have localizing operator, as taught by Elko, 
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thus allowing improved directional sound capability where noise and sources change over 
relatively short time periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 10-67) 

Consider claim 17, Kellerman discloses a method (see col. 3 lines 1-5). Kellerman 
discloses positioning a first acoustic sensor and a second acoustic sensor to detect a plurality of 
differently located acoustic sources (see col. 1 lines 15-37, and col. 3 lines 1-17). Kellerman 
discloses generating a first signal corresponding to said sources with said first sensor and a 
second signal corresponding to said sources with said second sensor (see col. 1 lines 15-37, and 
col. 3 lines 1-17). Kellerman discloses providing a number of delayed signal pairs from the first 
and second signals, the delayed signal pairs each corresponding to one of a number of positions 
relative to the first and second sensors (see col. 3 lines 17-35). Kellerman discloses area 
orienting the sources as a function of the delayed signal pairs and a number of coincidence 
patterns, the patterns each corresponding to one of the positions (see col. 3 lines 25-61). 
Kellerman discloses establishing, an expected variation of acoustic source position information 
with frequency attributable to a source at the one of the positions (see col. 3 lines 25-67, col. 4 
lines 55-67, col. 5 lines , and col. 4 lines 10-35). 

Kellerman disclose area orienting as a function of the signals (col. 3 lines 42-44, col. 1 
lines 28-33, and col. 3 lines 35-67), said area orienting logically being localizing, however, 
Kellerman does not specifically disclose a localizing. Elko teaches a localizing (see col. 4 lines 
18-41, col. 3 lines 40-65, col. 5 lines 60-67, col. 6 lines 1-7, and col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and have localizing, as taught by Elko, thus 
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allowing improved directional sound capability where noise and sources change over relatively 
short time periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 10-67). 

Consider claim 26, Kellerman discloses a system (see col. 3 lines 1-5). Kellerman 
discloses a pair of spaced apart acoustic sensors each configured to generate a corresponding one 
of a pair of inputs signals, the signals being representative of a number of differently located 
acoustic sources (see col. 1 lines 15-37, and col. 3 lines 1-17). Kellerman discloses a delay 
operator responsive to said input signals to generate a number of delayed signals each 
corresponding to one of a number of positions relative to said sensors (see col. 3 lines 17-25). 
Kellerman discloses an area orienting operator responsive to said delayed signals to determine a 
number of sound source area signals from said delayed signals and a number of coincidence 
patterns, said patterns each corresponding to one of said positions and relating frequency varying 
sound source position information caused by ambiguous phase multiples to said one of said 
positions to improve sound source area optimization (see col. 3 lines 25-61, col. 1 lines 15-37 
and col. 4 lines 10-35). Kellerman discloses an output device responsive to said are orienting 
signals to provide an output corresponding to at least one of said sources (see col. 3 lines 45-67, 
col. 4 lines 60-67, and col. 5 lines 3-50). 

Kellerman disclose area orienting operator responsive to the signals (col. 3 lines 42-44, 
col. 1 lines 28-33, and col. 3 lines 35-67), said area orienting operator logically being localizing, 
however, Kellerman does not specifically disclose a localizing operator. Elko teaches a 
localizing operator (see col. 4 lines 18-41, col. 3 lines 40-65, col. 5 lines 60-67, col. 6 lines 1-7, 
and col. 5 lines 1-67). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and have localizing operator, as taught by Elko, 
thus allowing improved directional sound capability where noise and sources change over 
relatively short time periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 10-67). 

Consider claim 32, Kellerman discloses a system (see col. 1 lines 5-12). Kellerman 
discloses a pair of spaced apart acoustic sensors each generating a corresponding one of a pair of 
inputs signals, the signals each being representative of a number of differently located sound 
sources (see col. 1 lines 15-36, col. 3 lines 40-45, col. 3 lines 1-25, and col. 5 lines 50-55). 
Kellerman discloses a signal processor responsive to said sensors (see col. 3 lines 2-5). 
Kellerman discloses said processor including a means for providing a number of delayed signals 
from said input signals, the delayed signals each corresponding to one of a number of positions 
relative to said first and second sensors (see col. 1 lines 29-33, col. 3 lines 40-45, and col. 3 lines 
1 8-25). Kellerman discloses a means for area orienting each of said sound sources to one of 
said positions as a function of said delayed signals and a corresponding one of a number of 
patterns of frequency invariant data corresponding to one of said positions and frequency 
dependent data corresponding to at least two other of said positions (see col. 3 lines 25-67, col. 4 
lines 1-67, and col. 5 lines 1-30). Kellerman discloses a means for suppressing a different 
frequency component of each of a selected number of said sources causing interference and for 
extracting a desired signal representative of one of said sources (see col. 3 lines 45-67, col. 4 
lines 55-67, and col. 5 lines 1-30). Kellerman discloses an output device responsive to said 
desired signal to provide an output corresponding to said one of said sources (see col. 6 lines 25- 
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Kellerman disclose a means for area orienting as a function of the signals (col. 3 lines 42- 
44, col. 1 lines 28-33, and col. 3 lines 35-67), said area orienting logically being localizing, 
however, Kellerman does not specifically disclose a means for localizing. Elko teaches a means 
for localizing (see col. 4 lines 18-41, col. 3 lines 40-65, col. 5 lines 60-67, col. 6 lines 1-7, and 
col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and have a means for localizing, as taught by 
Elko, thus allowing improved directional sound capability where noise and sources change over 
relatively short time periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 10-67). 

Consider claim 34, Kellerman discloses a signal processing system (see col. 1 lines 5-12). 
Kellerman discloses a first sensor at a first location configured to provide a first signal 
corresponding to an acoustic signal, said acoustic signal including a desired signal emanating 
from a selected source and noise emanating from a noise source (see col. 5 lines 50-5, col. 3 lines 
1-25, col. 3 lines 40-44, and col. 1 lines 15-37). Kellerman discloses a second sensor at a second 
location configured to provide a second signal corresponding to said acoustic signal (see col. 5 
lines 50-5, col. 3 lines 1-25, col. 3 lines 40-44, and col. 1 lines 15-37). Kellerman discloses a 
signal processor responsive to said first and second signals to generate a discrete first spectral 
signal corresponding to said first signal and a discrete second spectral signal corresponding to 
said second signal, said processor being configured to delay said first and second spectral signals 
by a number of time intervals to generate a number of delayed first signals and a number of 
delayed second signals and provide a time increment signal, said time increment signal 
corresponding to area difference of the selected source from the noise source, and said processor 
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being further configured to generate an output signal as a function of said time increment signal 
(see col. 3 lines 1-67, col. 4 lines 1-67, and col. 5 lines 1-30). Kellerman discloses an output 
device responsive to said output signal to provide an output representative of said desired signal 
(see col. 5 lines 50-67, col. 6 lines 1-67, col. 4 lines 65-67, and col. 5 lines 1-10). 

Kellerman disclose time increment corresponding to an area difference, (col. 3 lines 42- 
44, col. 1 lines 28-33, and col. 3 lines 35-67), said area difference logically being separation, 
however, Kellerman does not specifically disclose time increment corresponding to separation. 
Elko teaches time increment corresponding to separation (see col. 4 lines 18-41, col. 3 lines 40- 
65, col. 5 lines 60-67, col. 6 lines 1-7, and col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and have time increment corresponding to 
separation, as taught by Elko, thus allowing improved directional sound capability where noise 
and sources change over relatively short time periods, as discussed by Elko (col. 2 lines 2-10, 
and col. 1 lines 10-67). 

Consider claim 41, Kellerman discloses a method of signal processing (see col. 3 lines 1- 
5). Kellerman discloses positioning a first and second sensor relative to a first signal source, the 
first and second sensor being spaced apart from each other, and a second signal source being 
spaced apart from the first signal source (see col. 3 lines 40-45, col. 1 lines 15-37, col 3 lines 1- 
25, and col. 5 lines 50-55). Kellerman discloses providing a first signal from the first sensor and 
a second signal from the second signal, the first and second signals each being representative of a 
composite acoustic signal including a desired signal from the first signal source and an unwanted 
signal from the second signal source (see col. 3 lines 18-45, col. 4 lines 60-67, col. 5 lines 1-30, 
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and col. 5 lines 50-67). Kellerman discloses establishing, a number of spectral signals from the 
first and second signals as a function of a number of frequencies, each of the spectral signals 
representing a different position relative to the first signal source; determining a member of the 
spectral signals representative of position of the second signal source; and generating an output 
signal from the member, the output signal being representative of spectral content of the first 
signal (see col. 1 lines 15-40, col. 3 lines 45-67, col. 4 lines 55-67, col. 5 lines 1-30, col. 3 lines 
1-67, col. 4 lines 1-67, and col. 5 lines 1-67). 

Kellerman discloses determining a member of the spectral signals representing the noise 
source, (col. 3 lines 42-44, col. 1 lines 28-33, and col. 3 lines 35-67), , however, Kellerman does 
not specifically disclose determining a spectral member representing position . Elko teaches 
determining a spectral member representing position (see col. 4 lines 18-41, col. 3 lines 40-65, 
col. 5 lines 60-67, col. 6 lines 1-7, col. 5 lines 1-67, col. 7 lines 30-65). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and determining a spectral member representing 
position, as taught by Elko, thus allowing improved directional sound capability where noise and 
sources change over relatively short time periods, as discussed by Elko (col. 2 lines 2-10, and 
col. 1 lines 10-67). 

Consider claims 2 and 3, Kellerman discloses suppressing includes extracting, a desired 
signal representative of the desired source (see col. 2 lines 1-20, col. 3 lines 1-67, and col. 4 lines 
1-67). 
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Consider claim 4, Kellerman discloses area orienting (see col. 3 lines 1-67). Kellerman 
does not specifically disclose localizing. Elko teaches localizing (see col. 4 lines 18-41, col. 3 
lines 40-65, col. 5 lines 60-67, col. 6 lines 1-7, and col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the invention of Kellerman, and localize, as taught by Elko, thus 
allowing improved directional sound capability where noise and sources change over relatively 
short time periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 10-67). 

Consider claims 5-8, Kellerman discloses using different lines and using transforms 
wherein the transforms are area oriented (see col. 4 lines 55-67 and col. 5 lines 1-50). Kellerman 
does not specifically disclose using different lines such localization corresponds to the transform. 
Elko teaches localizing (see col. 4 lines 18-41, col. 3 lines 40-65, col. 5 lines 60-67, col. 6 lines 
1-7, and col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and localize, as taught by Elko, thus allowing 
improved directional sound capability where noise and sources change over relatively short time 
periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 10-67). 

Consider claim 10, Kellerman discloses area orienting with regard to patterns to 
determine transform components regarding noise, however does not specifically disclose 
localizing using the patterns. Elko teaches localizing the patterns (see col. 4 lines 18-41, col. 3 
lines 40-65, col. 5 lines 60-67, col. 6 lines 1-7, and col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and localize using the patterns, as taught by 
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Elko, thus allowing improved directional sound capability where noise and sources change over 
relatively short time periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 10-67). 

Consider claims 1 1 27, 28, and 31, the combination above discloses an analog-to-digital 
converter responsive to said input signals to convert each of said input signals from an analog 
form to a digital form; a first transformation stage responsive to said digital form of said input 
signals to transform said input signals from a time domain form to a frequency domain form in 
terms of a plurality of discrete frequencies, said delay operator including a dual delay line for 
each of the frequencies; a second transformation stage responsive to said desired signal to 
transform said desired signal from a digital frequency domain form to a digital time domain 
form; and a digital-to-analog converter responsive to said digital time domain form to convert 
said desired signal to an analog output form said output device. 

Consider claims 13 and 14, Kellerman discloses choosing said desired signals as a 
function of said interfering signals (see col. 3 lines 1-67 and col. 4 lines 1-67). 

Consider claims 1 5 and 1 6, Kellerman discloses a ratio of signals and propagation to 
select output signals (see col. 3 lines 1-67, and col. 5 lines 2-25). Kellerman does not 
specifically disclose a ratio of the difference in propagation measurements. Elko teaches a ratio 
of the difference in propagation measurements (see col. 4 lines 18-41, col. 3 lines 40-65, col. 5 
lines 60-67, col. 6 lines 1-7, and col. 5 lines 1-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman, and have a ratio of the difference in propagation 
measurements, as taught by Elko, thus allowing improved directional sound capability where 
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noise and sources change over relatively short time periods, as discussed by Elko (col. 2 lines 2- 
10, and col. 1 lines 10-67). 

Consider claim 33, Kellerman does not specifically disclose the processor includes a 
means for adjusting said delayed signals with a head-related transfer- function. Elko teaches the 
processor includes a means for adjusting said delayed signals with a head-related transfer- 
function (see col. 3 lines 40-65). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the invention of Kellerman, and have the processor 
includes a means for adjusting said delayed signals with a head-related transfer- function, as 
taught by Elko, thus allowing improved directional sound capability where noise and sources 
change over relatively short time periods, as discussed by Elko (col. 2 lines 2-10, and col. 1 lines 



3. Claims 12, 18-24, 30, and 35-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kellerman in view of Elko as applied to claims 1,9, 17, 26, 32, 34, and 41, 
above, and further in view of Kaneda et al. (4,536,887). 

Consider claims 12 and 30, Kellerman and Elko do not specifically discloses said delay 
operator, said localization operator, and said extraction operator are provided by a solid state 
signal processing device. Official notice is taken that both the concept and advantage of using 
solid-state circuits for the different operators in a circuit are well known and expected in the art 
for integrating discrete components and alleviating the need for moving parts. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to modify the 
invention of Kellerman and Elko, and have said delay operator, said localization operator, and 
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said extraction operator are provided by a solid state signal processing device, thus allowing 
integration of the circuits into a compact package. 

Consider claims 18-20, Kellerman and Elko disclose using reference signals applied for 
suggesting the signals (see Kellerman col. 6 lines 1-30 and Elko col. 4 lines 17-41). Kellerman 
and Elko do not specifically disclose a fictitious signal. Kaneda teaches using fictitious signals 
(see abstract lines 1-10, col. 1 lines 37-67, col. 3 lines 25-65, col. 4 lines 65-67, and col. 5 lines 
1-67). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the invention of Kellerman and Elko, and use a fictitious signal, as taught 
by Kaneda , thus allowing adaptive selection of the desired signals, as discussed by Kaneda (col. 
1 lines 5-35). 

Consider claims 21-24, and 36-40, Kellerman and Elko disclose using reference signals 
applied for suggesting the signals to determine patterns via transforms and isolating or 
elimination noise to reduce the noise in particular area by localization to reduce noise (see 
Kellerman col. 6 lines 1-30 and Elko col. 4 lines 17-41). Kellerman and Elko do not specifically 
disclose using a fictitious signal for localizing in a particular area to reduce noise. Kaneda 
teaches using fictions signals (see abstract lines 1-10, col. 1 lines 37-67, col. 3 lines 25-65, col. 4 
lines 65-67, and col. 5 lines 1-67). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the invention of Kellerman and Elko, and use a 
fictitious signal for localizing in a particular area to reduce noise, as taught by Kaneda , thus 
allowing adaptive selection of the desired signals, as discussed by Kaneda (col. 1 lines 5-35). 
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4. Claims 25, 29, and 42, 44, and 45, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kellerman in vie of Elko as applied to claim 17 above, and further in view of 
Ross et al. (5,712,830). 

Consider claims 25, 29, and 42, 44, and 45, Kellerman, discloses the method and system 
where signals are received and delayed by directional microphone system. Kellerman and Elko 
do not show azimuth. Ross teaches azimuth (see col. 4 lines 9-26). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the invention of 
Kellerman and Elko, and have azimuth, as taught by Ross, thus more accurate position of sound, 
as discussed by Ross (col. 1 lines 50-53). 

5. Claims 35 and 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kellerman in view of Elko as applied to claim 41 above, and further in view of Kryter et al. 
(3,894,195). 

Consider claims 35 and 42, Kellerman and Elko do not specifically disclose a hearing aid 
with speaker. Kryter teaches a hearing aid (see col. 1 lines 3-6, and col. 4 lines 45-5). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the invention of Kellerman and Elko , and have a hearing aid, as taught by Kryter, thus 
allowing improvement of noise immunity, as discussed by Kryter (col. 3 lines 55-67) . 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

(5,483,599), Zagorski teaches a dual microphone system. 
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